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Abstract of JP2001 102175 
PROBLEM TO BE SOLVED: To 
provide an organic EL device, 
which enables a reduction in 
drive power and also a control in 
emission spectrum. SOLUTION: 
A layer 5 adjacent to a negative 
electrode 5 is doped with an 
organic metal compound as a 
doner dopant. A change in a 
thickness of the metal-doped 
layer 5 produces a change in an 
optical path length between the 
negative electrode 6 and an 
emission layer 4. Also, the metal- 
doped layer 5 inhibits a spectrum 
of light emitted from a device. 
Thus, the metal-doped layer 5 
serves as an emission spectrum- 
controlling layer. 
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&3ltSxU?FD^ = *-yfeyb^Hc:fcvvC. 

y h t LTiW*i»rK-e y^LfcWgWfr&iWf 

O/U 5 * -y fe V h hftPfttftX.'^? bfVtf 

«HWS#irv^ikt«f«fc-r*«1lxu^ ho/PS* 
•y-fey Mg^P. 

C»*«2] iS^lieeo*MxU^hn;P$^>y 
■fei'hStfMcaHT. iK^JUF-fy^Jl^^H 
te, ttWHS*^. 2e VJilT<0T/P* U^JS. TlVil 

mt}titcimxk<7)&mfrt>*&im^i>7 ho/us* 

[fff*Jl3] ft*«li^Ji2ia®(7)*<SxP^ho 

cr&mw^ >v)^wwmt-&Mzn uo. i~-iot 
ci«*«4] «*JSi*^3cov^-m^i«iea«o* 

Sxu^hD;P5^-yfeyh^^*5V^T. JJEARH 
-e^'S<7>««#5 0 0 AJiLtT'£>£3rixl^ ho 

[ff*^5] it^i*»^>4<ov^-mj&>i^iBSj<7)^r 
yh*F. 

msm6 ] t»*3S i #>6 5 <ovvffi*» i ^raaouo* 

ill/? ho/PS *-yfeyb5jt-^(;::fcv>T. iJSK-t 

y^/iot. #x 'j Tfo<n>mw--hm.\^mtc hftm*. y r 
-t y h ic a \ . ±EiMix y 7U, 7h'j 7 ^^ 

S^y-feyh*^ „ 

/US^-y-fevhSHHCisvvc. Jhfe#S>Jx 'J T<7)«i¥ 

£-#fJx y TTit^O^^^? h /W*#6fi-S> J: 
o (cfflfli £ HX v \& tlx U ? }> o/P $ * y -fe y h * 

k LT«trr&£mT'K-b-y^L*#&^Wl£:£ 



i^^ho/us^y-feyh m+cr&m k - e y ^ 

§ *VC ^ I. i fc Sr SMS t -f i> ?m x y ? h o )V 5 * y -fe 

o] fS#JS9K$<y)3rtgxu? ho,p$* 

^•y-b>h*^Sf. 

\mim.\ i ] »*3S9 ifctt i oiea<7)Wixu7 

h d;p 5 * -y -fe y hSR^Bfc:*j v . ±ia^JS H— try 

mmm i 2 1 if*3S9 1 1 i mim 
o^rixi/?ho/us^.yfeyh^p(cfev^T. ±ie 

to^ixi/j? hn/i/S^7tybffSl:i3V^, ±IB 

ttLxmi^t ixwmmztt&^m^u? ho^$ 

^•y-feyhS^SP. 

[ ft^js 1 4 ] wrtif s t mmmmnrnz . 

m^tt) h'-yty h t LTDSSg-tS^JST-F-fy^ 
±ie^«K-try^Ji<7DSJi:sr^-ft^^; t ti 0 . 

^ix i/?h s^ 7 -tyh ^'stai-r ■& 

[ ft*« l 5 ] IS* JS l 4 lettsosijffli^atcis i >T . 
^mK-h-y^Jlc^Ji^Sr^t^-y:^^.^? h/l'fcJE 
-fb$^«i!co*ix^? hn;l,;*7tyh*fj. 
±EW# t »*> 6 -fB& |S|-0|g»«ffT'^iS-r S tlx 
1/ 9 V U)V 5 ^- y -fe y h^c0l%3tX^.? h JUQtgmjj 

m. 

tooo 1 ] 

?,tiiu?hD^s*7tyh$f (tiT, ^riEL^ 

7) CHti. 
[0002] 

tt9m-thi>coti,xm&zin.x^&. ung^itm? 
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x£ < j±A£ft.&fSitfc L» L*^W^Jf^>eif 2:2000 
AmTfc-f.&-i:T\ 10V iaT^EpanmEETlOOOcd/m* 

'GhZttZfUftLt: (Appl. Phys. Lett.. 51. 913 (19 
87). ) . ZOl&tomm^Z&^X . Tang 

[ 0 0 0 3 ] AJKOTJ^iMtO^/P-r (SfS5 1 BJ£ 
ffl^S^^WllS?^^. IS«^m28a-PB-4. P-1040) 

aiWM ^^ri*^tt^^u-r ( SfS5 4 laHSffl^ 
g^^ms?^ ^s^mm29p-zc-i5 . p.1127) 

MgiO^^ttWBSO/h^V^Li (Df-^A) 

ai (t/ps-^a) t^-ft-r^wcck 9&iztt.i$itm 

mbLxm^ZZklzX*)^ Mg^Jrfflv^^i Offi 
HJ3#^fi^fc£-!Wi±{;:Li £*3!lrC10A*I£fcffi#>T 

9mE.<7)muzn&)X'h&zt£%mLx^z> (ieeet 

rans. Electron Devices. , 40. 1342 (1993) ) „ 
[00 04] Ztlh<r>m^\mWm63-2B4b9 2 

mkmztmztix^&m , 3r8us<osi5£i/*mm 

tooo5] *aj«AMi$6S¥ 10-270171^ 
t^gg&immzmaicr&mizz mimm-^ 

-ft-^l^jiTcS'J fc * 9 3 * K ( mT-ft^-tt ) K t 

IH-t LXtt£th<r>X\ *?«EAx*/Wf-|*S£/Jx 
$ < X'% . «3lW*m^fc Jt^TlMHtE* $ 

ftTV%&££&Al<o«J:d&&S£fiWBT'£.S>. CCD J:? 
«RSft.4*fc*=Sr*). mm£vm*-y-lz£X'm<L 

xt>mw&B&±&i>mmivr. mmwKommmf 

[0006] -2k ^rtSEL^Of&fcX^? h/Wiim 



[0 0 07] HiSf^m^llj^ti. ^^F8-2 1 3 
1 7 4*&4B(3g%-*-J:3fc:. I TO ( -4 y 

wj±-xx mm) &tmmcr,miz*mBji%Mimzm. 

[0 0 08] ifc, Mffl+ifcP^m^ff'ot. »HPP 
9-180 88 3^«t^T«t3fc:, *iht>bimm 

mcr>mmzm^x%M-g:zm&.L. i^-hp 

[0009] Clil^cOfg^jttt^fiit LTO^B^m 

f&timKtf^xw&tcowiiz. x/*-y ? y >ym<m- 
mz x o && § *u»T i o 2 1 si o 2 co x o *mmmcom% h 

#\ mico^ELm^cDmzw&mco&iz±^xmM& 

tLXW^K&mkZ'&htzihtet. zcokolz 

lx nmmco9Hzm*mi%ttm zmf%mitf%t>tc 

[ooio] ±m*&co&ttt>iim^F&Amm. mm 
xh&Tiv s o >§m ( a i q 3 ) comm^Mmffj 
izm^com^x o i>m< 3000 Ainht lx. mmx- 

*ffitf-th z\ t X'¥£fcmmcr)fmm-im?&. m^it 

#c#13L «BEfic#tt2rl&t-CV>5 (thin solid films33 
1(1998) 96-100. Synthetic Metals 91(1997)197-198. IEE 
E TRANSACTION ON ELECTRON DEVICES, VOL. 44, NO. 8, AUGU 

st 1997) . ztiit. ftm^mo-it Lx^mtcum 
t^thtf. wmwzcr>±.%-zm j t&c\tisx-*%^. 

[00 11] 

iwmmm *wm. ULtcommiz^x^^ixtz 
hcox-ho. -?-<osw«, m&izm-f2>w.TiiLk®£& 
mv-tyrmt-rzzkx'. m^commmKz&Tz 

tzm?L%\,*ztzmmLx. b/immmt 

[00 12] 

imioim) vmizm-t&imfcitftjimt: 

[0013] ^i5*>2|s%BB(±. *«EL^<0®ST' 
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•t h ftcogzftx^ 9 V iVifVi W $ tlX t i t £ 1«« k 
[0 0 14] d^J:5£&«F-t>-^01coJlJ5:££'ffc 

xs<.7¥>vzmwi-hzttfx'%&. mwt&t, mm 
^okii^e^jr h - e> ymnrnmizmt- 1%<% 

&m v-v>?m?>smm££ -r k**-c-# *>. 

-T^i?*>. &«K-b>^Jf<7)JIffS:JP< LTi>, IBS) 
«E£ Jbtf* - k 3r< •feMJS^)|6i±^feiao^5g* J "JIB 

[ 0 0 1 5 J H-t— h k LxmH£-t&&mi. 

J: VMrtmiZli. ttWWW*4 . 2 e VJ,XFtf>T/U# U 

v oja±a»fc zkwx'&&. 
[0 0 16] itz. ^rk- e^^e4>^sco^;ujt 

****«Mb^*(=» LT 0 . 1-10 eD®Bl*IT$> & £ 

[ o o i 7 ] *fc . **K-tr^fli<o*flSfl:^ftt:, 
k#a*i>. 

[0018] *HBJ(;J: |,^aEL*^<i, ^JSH-b'^ 
k LX. #x 'J TrtoSWSv Hcg=5r & #S)Jx y 
T£l£(t.S> -Ik znXdZcftWlx.VTZmil 

tiif, ftmx.vrmzf&tx'*.? hj\s&m%zimELm 
tt'&hz.ttfx-zh. ttm^vTcommu. s-fl-syx 

mwLx^z$>&<7)wmmk-t&zttr : X'£z>. 
[ooi9]^, *smw±. mw^msL^mcrim 



BF-e^JiaJIffM:. #*Sii/7bo;R*7-fe 
>- hfl^'WtlJ-r^^co^^^^ J: o lz 

Zix-?tifflWZtiX\,^Z tZttWlt 
[00 20] $^(^ 3rtSE Lgg^cofSftX 

Hi— (VH&5-&) K-y-cy h k L-C«tg-r^#MT' 

^rfs^r&xw? ba^i^-y^yhm^iza^x. & 
g,b-t'y7'm<?>mmz$ztt.zi£&zti,zj: **ta 

[002 1] 

imfrmtrnmi am, *«B8i=j:**«ELtiHF 

«) l±fc:<±. *t=. RBfiimfiiSrffi«-rSSBaSffi2. 

tlh^m (if) <7)d*>. #7XWbL (SB^Sfi?) 1 % 
^HJ«ffi2, IE?L«?jMJ13. «J6«4. *5«tLf^@«S 
6 tt«»W«*T* 0 . ^« b-Vyfrn 5 ^'*«bjx- 

tsisLfcs?* (s> x-hh. ^mEim^Mmj^mm 
m&tLxn. z<r>m. ®m/&ftm/&mv-vy?' 
m/mm. mm/jEnmmm/&%m/&m\ t -vyr 

&v-vyfm/vm. n s m/ini ; &?M/$£m/± 
mb-vy vm/mm , i©«i/iE?La7Ji/iE5i«5S« 
/mm/&$k h'-tyrm/mm. mmyiEii&jjM 
/ismmm/^m/mFFm^m/^s, Y-\zy?m 
/mm. %zt>mft>ixht>K ^mz^h^im^m 
&m,Y-vy7m5zmmw&e tn&miz^-t 

h i>(DX'htU£^fr%&m : 1rffif£.X'h'>X t X \>\ 

[0022] ^el^t-<±. fkmfrt>m*&]tzt&mi 
x'hz>?mit-£%!>m'\cr>w.7-&Ai&m±. mmmx-co 
^mt-smnrnft. -t^h-h^ : J^^T-ity^m<m 

titXhb (Phys. Rev. Lett., 14 , 229 (1965)) . 
ZOo&bi-- (m^S-tt) V->*yb'faKX'*>&& 

i3,zmmzmm-2>Gmit&fam*iz v-vyr-rzz 
ttzxo. mmmM^^m^&.xiz^-rh^t^- 
mmz&TZ-tt&zttfx'Zz. teWkY-vyrms 

tt, znXdlzb-)— b-J*ybtLXffi&-?&&m* 

b-vy7Ltzimi\:-£mmx'$>2>. ±mv-^yym 
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^rm^FkJt^TiaWBESrftTT**. U>»fcfi£ffi 

&mtfimizmiX*Z , JWfcflJfc LTLi , Na. K. Rb. C 
s„ Be. Mg. Ca. Sr. Ba. Y. La. Mg. Sa. Eu, Gd. YbSr 

[ 0 0 2 3 ] Y—\Z>?m 4><D K-^V r-jfigli. 

«Hfc£fti=»L/tO. l-10T*4itmiK 
0. H-^htciOJSTn^^tJH 1 (J2t 

<. 10 & t . M+O^JRfflK^*«^ffiJK$r 

[0024] &HF-tr^«50jaM83i» V^tfe 
HBDEWSfcT* o T i> J: < . x ti^^fe^xy s' -y ? 

[0025] $&tm. mrmtm* &m Y-wrmt 
Lxmmx'% znmit-smt ut«. wassail 

mixv*tit><?>mm. t7?u^ 7^7-trv. tr 

l^y. rm*>\ ?l>b>\ 7yh7-ty, x'7i-* 

yb'j^y. rrv-yy. *sv>. *s**rvy, 7 

fuy, t'^uryh7ty, yrsy^Ay-zK 
t^y, f-jj-b^y. tfruy^v. ^Dy7-x df-^ 
;'jKy. )is7u yma±v : *tiL><r>mmft%t'$:mf 

hZbtfX'Z&. 

[0026] ^t. :|#§§B363-295695#&I8. #gfW8-2 
2557#&$g. ^Bim-81472^-&$8. tt6IPF5-94704»£ 



*L #ra 3 F5-17764^fg^^?iiTV^^:«4E-^- 
H/l)y5h] ilf'n. b'X ( 2-y 7^1-8-* /'J>7 

a. h'jx (5-y^-/p-8-*y ny^M 7;i/S-<) 

A. 8-^fy 'J/yh'Jm, f-'JX(5-^DD-g-Jf 

yyy^M ^''J^a. b'x (5-7Do-8-*y y y? 
r- ) ^/t-^A&ir^s-^y y y 5 h hh WiZcofm 

[0027] 1#B§¥5-202011#&$8, #^7-179394^- 
&$6. #im-278124-^$g. »im-228579*£«fc: 
gft^£*lT V *4 **WTY-JUm. ^^7-157473^- 

^mizm^tix^ hVTis>m. #^6-203963^- 
&mizm*2tix^&x^j\^ymm#z>xifi'*'?-v 

IVT U-U yWSfo. ^m^l 32080^^fg^^^F6- 
88072#^fgtc^$ixTV^X^ , J;HS®*s 
-100857^^>#B3 i F6-207170^fBt^$tl.T V» 

^y^m'ti.xi3-^Li\ 

[0028] $ a>c. ^vv^-^v-/^. *>y*/+ 

mt&. »BWB59-1943»94i«fc:BH*S*i 
TU?,t,^W^il-S.. Znitmmt LXIZ, 2,5-b' 
X (5,7-^'-t-0'^-/P-2-'<>'y'^ d r-9-y"l»;P) -1,3,4 
-f-Ti^TV* — 4.4'-b'X (SJ-t-^yfy^-^y 
y*^-^Vl>^) .XtS^'O. 4,4'-b'X [5,7-i/- (2- 
y-?-/p-2-y'f-;u) -2AymtV l J;i'] xf-;^ 
v. 2,5-t'x (5.7-^'-t-^>-f/i^2-^.yy^df-9-y"!; 

;U) W7i7, 2,5-b'X [5- (a.a-^'y^l^V-^' 
iV) -2-<y/tWJ;l'] f*7i>, 2,5-b*X 

[5,7-^- (2-y^;p-2-yf-^) -2-0'y*3j-df-^y*y 
-3,4-; y'7x-^7iy, 2,5-bx (5-y^t~ 

2-<>-y^^^yi»;P) f-TT^xy. 4,4'-b*X (2-^ 

yy^-9-y'J;p) b'7x-;K 5-yf-;i-2- {2- [4- 
(Wf;i'-2Xyy'tW/ l J/i') 7i-*] b*_ 

omtV-/!/. 2-[2-(4-;on7x-;K 
t'z;l/] f7h (1.2-d)**-9V-/l^Sr4f«)'0'V'3r* 

-fy— ;us^. 2,2'-(p-7x-vyyt-i/y)-t'^y 
yf-ry-;^if^vy^ry-;^. 2- {2- [4- 
(2-o-y^f s^/'j/u) 7iz*) b^;i^> o-y-f 

$yy-/U. 2- [2- (4-*/U^>-7xXyU) b'^/U] 

[0029] zsX+ t Jtl>*i.y4£>%1fc&lllb LT12. 0"J 
i. (f©:W^i^m0373582^«Btf{c^^ $ fit V ^ t O 

^SltmS. ^-ft^Wi:LT(i. 1,4-b'X 
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^))V) O-feV. 1,4-bX (A-X^)VX^V)V) <y 
*£y^ ^^U;KV-tfy. 1,4-b'x (2-xfvPx^y 
;U) O-tfV. l,4-b*X (3-x^;PX^U^) ^V-fc: 
>\ 1,4-b'X (2-*^tUX^*JjU) -2-*+J\S<>y*£ 
>\ 1,4-b'X (2-X+fVX+V)V) -2-x.^)V^>*£> 

[0030] ttz. »BIPF2-252793^*tBB^S*iT 

mtLXte. 2,5~b*X (4-*?-;kX?-yA0 t95/*>\ 
2,5-b*X (4-xf-vkXf-U;U) «y>, 2,5-b*X [2- 
(l-^7f-/P) b*n/H b^V. 2,5-b'X (4-y 
i^X^O/U) t°7is>. 2,5-b*X [2- (4-b':7x~/U) 
b^>\ 2,5-bX [2- (l-bi/-;u) b- 

[003 1] *<0fflL f^88768^ifflS^#lii§ 
T3-231970^fgtra*S<XTV^4^^U«r -r 

Tfflv^rfct>"C*4. ^Oft«ffli:LTii. 1,4-77 x 

V. 2,5-^5^ :/5^*U 7* -f>\ 2,6-^7^1^y>? 
^f'Jf^, l,4-t'7x-l/yy7f 'Jf^f V. 1,4- 
P-fl/7x-l/yy7fyf^X 9,10-7>'h^>' 
/US^f-y-r-f V. 4 , 4 ' - (2, 2-'J-t-7^)Uy x — 
/Ub*-/U) b'7x-;k 4,4'-(2,2-y7x-;l/t'-/W 
b:7x-/l^rfc\ Rtfiii^OBWfl^ «fHPF6-4907 
9^&«L #^¥6-293778^fBtcS*$ixT^>i>^7 
^5>BW». #HPF6-279322#^«. ^11^6-279323 
^$8t3^$fLTV^^W^^y/^^. ErHH 1 
6-107648^$B^#^¥6-92947^-45rfgtc:^ $ *iT V * 

mZtlX^&Tyhv-byfc&fa. WH 3 F6-14514fr»& 

0#&«fc:HK* $ ixT v > £ -r b 9 7 x -/l^ ? y ft 

fgftl^L $*>fci±. «fRPF2-191694^^«tzBB^$ii 

t v** ? v y >ut»«^ ^m^2-\%m^jkmzm^ 

tlX^&^VUymmfc. «^2-2557»9fc:BB*3*l 
T^|)t7^1/y^ft, »^2-289676#Rtf»HH 2: 
2n8868»&«fc:BK*3 *VC l 7 * y y 

^ :s F2-250292^?B^^$ixTV^X^y/l'r 

[0032] JETl&Am. JERMfS6M. IE7lJ§ii*ttfB£ 

mt Lzmmzti&r v-*ut $ yit^mmt lxh. 

4*te»5©ttrvvft*. #Bm-25659#4fc*L WRPFfr-203 
963-t^fg. »Bm-215874#&*L WrBm-USllfrf- 
&tt, «pBB¥7-224012#4». WRPF7-157473^«. 
«Bm-48656*4M». «Sm-126226^&* % «Sm 



-188130#&*L 4«m-409959&*L 4«m-40996 

»9m-4099?9£«L 1«FR-126225^& 
IB. «Sm-101911#4»IL WWT7-*73S5*4MBfc:ll 

*SiiTv^rywprswt^«Bto f »*L<. #J;t 

(£. N,N,N' ( N'-f h77x-/K4'-y7i77x- 
/K N.N'-S^x^yp-N.N'-y (3-^f/U7x^) -4, 
4'-y7^t'7x-/k 2,2-b'X (4-S^-p- h y )VT 5 
y7xl/H :Toy\ 0 >\ N.N.N'.N'-fh^-p-b'J/H, 
4'-y7Syt'7x-/k b'X (4-yVb'J^7^y7 
x-;H 7x-;W?y, N,N'-y7x^KN'-y (4 
-*b*i'7x.-)\s) -i4'-y7a/b'7x-;k M, 
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